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(54) RADIATION-SENSITIVE COMPOSITION FOR COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a pixel array with 
high accuracy and excellent adhesion strength to a 
substrate in high yield without leaving an unsolved 
compsn. in the region not irradiated with radiation or 
without producing scum on pixels by incorporating a 
coloring agent, a binder polymer, carboxyl group-contg. 
poiyfunctional monomers and a photopolymn. initiator. 
SOLUTION: This compsn. contains a coloring agent, a 
binder polymer, carboxyl group-contg. poiyfunctional 
monomers, and a photopolymn. initiator. As for the 
binder polymer, any polymers can be used as far as they 
act as a binder for the coloring agent and are soluble 
with an alkali developer used in the developing process 
in the production of the color filter. The carboxyl group- 
contg. poiyfunctional monomers have two or more 
polymerizable ethylene- type unsatd. bonds. The 
photopolymn. initiator is a compd. which decomposes or 
cleaves the bonding groups by irradiation of light and 
produces radicals which can initiate polymn. of the 
carboxyl group-contg. poiyfunctional monomers. 
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[ft*Jli] (a) M&ftL (b) /Uyy-tfV-v 

[0 0 0 1 ] 

K^icffiil £ its # 9 - 7 ^ a-* ffl^*f^ttffl^}c 10 
B81-*. 

[0 0 0 2] 

CO ± 5 ft * tf&A^iR&mj&lfc £ ffl V n-c * v - 7 ^ ;P 

cojgftgfcJfMLT, HffeftlSr^SkLfc^^iilSifeW* 20 
ffia**«rJHSrS«±KafliL, 7* r-777£^LT 

mfiKfetctt, (^7) v^mmmmwrn 

9 ]) Is — h m<ry^tm^ 7 -v--*S itFl-t Kn^-> 

«fc <0 »JHU ftfeftSHa^-^roaflflfeaMST Lfc 

*T-ftifcoj; M-vy 3-^^=^*-±tiwwJicB*r 
wf£J»h5J: 5ft*^i^Wffliiic:;li^is tvu 

7±t;i7#A is»4U!i, 3t»h,££ 40 

Cfc 9 , Hi? T W ©-»*sjtt*i"5 ft if ©rajB^^fc 

fflJi-Cifcofc,, PMS/<*~vro*#»£i}Hgfcfc: 
J; <9 {ST LTLIV\ B*TW-Y(DffM^(-Er&]fll-^S 

* k it 5 re £ N si * - 7 tmw. t >h m m-r 

CO t LT, #yt-c=.;U7a/-/U, ^ 

^n — /Mfc>- 5 > >3o£.Z$l , 1 - hf 7 ( p -^dp7 
x^/W) -2, 2, 2-M)^DDX^^Ofi^ 
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(4 , ttMl^^ytfeoTt) ft fgigf * * 
LTl>5„ L^LftiSSPj, £<0fc^«S*#®Ji5«*] 

(#iH*§l5) i&&tico*?§$ptJ («?S) *s»#Lfc 

m^mMm^m^mmm mm) ^»#L,fc9, 

[0 0 0 3] 

x * A^lS^i- 5 i t *s ft < , L ^ t> M»«-Cd>oliffi 

[0 0 0 4] 

M&M, (B) ^^-#!)^, (C) 
*mi5G£>tm& ; *:ST-#£Xf (D) 3tfi-^B!*6SI* 

[0 0 0 5] «Ts **wsr»*^»wr5. 

(A) 

W *5 it 5 (4 , &m & W K PI 5£ $ n 5 (O T? 

iift<, *7-7^/w-7wii^('jscTiii:a5g$H, 

* 7-7 ^ ^7 (Cfl,wifS^ftl§fe t WfRtta*** b 

*7 — -Y7ry77 (C. I. ; The Society ofDyers and 
Colourists ttlSfT) i-:fcV>T\ t°7V 7 h (Pigment) 

-f 7r y ^ ^##*Jf+ § tiT V ^5 "b CO Sr^if 5 i i iSf 
C. I. t°7V 7 ^in- l 2, CI. t°?V 7 h^D 
-13, CI. t°7"^ 7 14, CI. fc°7V 7 hrt 

n— 1 7, CI. t'^ 7 0 S CI. t°7V 7 h 

id- 2 4 s C. I. t°7'^ 7 hio- 3 1 , CI. t°7'p< 7 
C. I. t°7V 7 h^n— 8 3 % C. I. t°7V 



(3) 

3 

y hoin— 9 3 , CI. \f if * V h^u— 10 9, C. I. t° 
jfjls\s^u*-l i o, CI. t7^FxD^-l 3 9, 
C. I. fc?^ y I^n — 15 0, CI. y h^n— 1 

5 3, CI. t v /7yFxp^l 5 4, CI. MJftl/Yx- 
n — l 6 6 , CI. ;C.I. tf^V 

^ h^-1/^^3 6 , CI. WyFtVyv J 4 3, C.I. 
fcf^ y h^U^S 1 ; C I. yfUy K 9 , C. 

1. \tif* y buy K9 7, C. I. t°^V yhUy Kl 2 

2, CI. yM/^Kl2 3, CI. >YVy 

Kl 4 9, CI. Kl 76, CI. 10 

W y K 1 7 7 , C. I. t°^y y Fl/ y K 1 8 0 , CI. fc° 
1 5 ; C I. \£?} yF^t^yH 
9, fcTV >- h^t^y h 2 3, > h /<>f V 

y h 2 9 ; C I, tf^ V h^>- 15, CI. > h 

15 : 3 , CI. > b zf)V— 1 5 : 6 ; C I. 

t77yb^y-y7, ci. Wy^^y-ye 6 ; 
c. i, t°^y yF7^^y23, ci. v b^y*yy 

2 5 ; C. I. t77y^7^ 1, WV^7^ 
7 0 

[ 0 0 0 6 ] HijfSM*#feSiJOftfW'Jt LTtt, 20 

mik^^y, mwt'<vvj», mm, imss, 

ffi»*t ^A,#& (*fiBMfc«(III)K *K?^A*. 
[ 0 0 0 7] (B) ^>^-fr 0 U-v — 

T> fffi^lSlP^y ^--J tv^o ) 40 

v-i iTii, r^y^g?, ^^y^it ^ 

*;w^>i/;i/S^^Fgafp^y ^-te, ^?4T4fctt2 50 
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[0 0 0 8] MIEffiO^ftft^y^-i: Ltli, 

/Ki:>\ m— tf^/W hs^^y^ p — tfxvW h;W;ii>\ o 

:n— tvK p - \f~;l"<l/i?jUJf y v/^/u^ — 7Vi/^0 

\*~Mk&fa ; ^ f-^r ^ y h , ^ ^-^^ ^ 

^ y ix- h , ^fvur ^ y h , 31^^ 

h, n -y°n tVl^T^ 7 y I/- b, i -y°n fcVUT^ D U 

— K n ~7°d tf/U^ 9 9 y l^— i-T'ntr/M? 
^ y n — ~f*f)VT 9 y U^- h , \-^f^)VT9 

^ y b, n-7^/M^^ywf, i -:/^vm 

^^U-K sec-^f/MW'J^K 

h, 2-hFo^yxf/M^yi/-F, 2-fcKn 
fcfyUT^ y K 2-hKn^v/7 P u W 

^yy-h, 2-t Kn*^f^7^ y h N 2 
h, ry;M^ ; /y wf, ^v^^th y ^ 

l/Vfrttt y l/- 2-7^!)o>fn^xf;l/: 
tt<^ »pUM- 5 3 0 0) , 2-^^yn^D^ 
^f-;I/-^<^, ^ h^rv/ h y ^l/^ij 3-/U7 
PVls—h (fSa p p^MTG-A) , ^ f^ri/Fyxf 1/ 

fMi ; 2 -r s y xf^T^ y h, 2-r^y^. 

f;l/^^yy-f, 2 -T 5 7 7°n \f;VTt ] J V — 

h, 2-t 5 j if xi M)v* 99 y Y^CD^m^^ 

- k ^y W)\'*9t y i/- h*^5pfift*/w#v» 

^/yy^x^f/l/i ; ||tx;K 7°n t 0 ^^ggt^ 

tvk r y yu^y v-^uni— r/K ^?y/^yy^ 

^^ynxMjyK a-^npT^PxFy/K v-T 

yft y fy^^i/7yftk^/Hk^i ; T9 v jut 
5 F\ ^ ? ^ y yi"T 5 H\ a-^nnr^ )VT % K, 
N~ (2-t KP^^/xf;i/) 7^y^75K, N- 
(2-t Kn*^f/i/) ^ y 5 K, vK; 
K, N-7x^;i/vK 5 K, N-y^n^y/wy 
^ 5 K^co^ffifPT 5 K&^tt^fiftkf 5 Kl; 1, 

*t^yl;*°y^f ^y, jKd^^t^du- 
h, #y ^ y k n-7^7^y 
#y n -zf^/u* 9 9 y y— h, ^yi/n^-f- 
^MM : fi^«^y7^ y n^sfc^ 
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X' * f± 2 SW± Sr ^ t T ft m -t Z> i t ^ t* § 

So 

[0 0 0 9 ] *^*^yuS^*fi^ft:fc*3i'j'5A^ 



5 — 5 0 
#1^*5 5 
$.tz5 0 



[*%, ff*L<iil0~4 0ll%tfc5 o 
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y mk men uT«tife*»ttsrWi-5 feo-cfc 5 , a 

So 

[0010] ^IBMtfcttS^/utff^^/uS^W^S^ 
t®y fvM y K 2-t Kn^^f/i/T^ 

y y h^^ n^y^- < 73|¥^^Stfn5 / >^< it 30 

f* (b) j iV^ 0 ) ;9S#*LV\, iffiU^;«>^/ 
/W«-&*f#fi-&tt (b) ^flr^JtLTtt, ryy^g? 

/^y^r^y^b*!^ ry y /l^/^y^ 
/i/T^y ^h/^f ^yM^ ryy/ugt/yf- 
/wry y h/^^i/^^a^f*. ryy/ugf/-<v 

vvi^T y y h/xKy i/y^^n^/^itl^ 

f*\ 7 y 7 y/i/i/-<yy/u7^ y i/- b/#y ^fy^ 
y y y u~ K^p^y -v— *inh$, 7^ y /i^sft/ ^ 
tf-ivTt y i/— h/^°y y^i^^y u^ey 40 

7 ^ y f/i/7 ^ y i/- y ^ f ;m ? 
^y wb-7^p^;^M^ Ti?V/um/<<> 
vvu-y yy y i/- h&M&fa, ry y /i^/^y-vvM 
?^yi/-fAf^y*Mft:, T^y^»/^^ 
^^^bAf^ftM^ r^y;ug$/-<^ 
vvwy y y y h/#y -X^i/^y n^ey *g 
i=H*. 7 ^ y /«/-<y ^ ^ y i/- y ^ f 
W^D^^^p^; *fi^f*, r y y ;u|6 

/y y $ y h/xjfy jx^u^^y n^y-v>- 

l/y f-^y ?^yi/- h/#y y 50 
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fvuy ^yiz-K^p^e; -v— * fii=H*, 7 y y ;u 

gf/2-t Kn^v^^vM y y y V— h/^^vvM 

y y y f/zKy^f^y^^P^/^-M^ 
ry k^s/j^/M y y y h/-< 

Wivtzv y i/- h//Ky y f~;^y y y y h^y 

[ 0 0 1 1 ] y y y y^/^y^ry y h*fi 
i^f*> ^ y ;*/^y^7^ y w h/^f yy 
#Jte#\ ^^y/«/^f^7^y wfAfy 
y#fi£ft, y y y y a^/- 
y ^^i/^-v-y p^yv-ftj 



rf*. y y y y 

yi?/u7 y y h/#y y ^^y yyyw— b-^yn 
^ y -r-*a^f$ N y y y y sum/* ^^7 y y Y 
/*°y **f>vwt n^y^-#s-^f*\ yyy y/i^st 
/y ^/^ry y h/*°y y y y y wk^ 7 
n^-y^-its^f*. y y y y /^/^^^y y y y 

y * y y ^/^o-^y y y y 
h/^^-i/>-*m^f*, y yy y^^/y^y yy y 
y — i/yMp(^ y y y y ^ft/^>-^^y 
y y y F/*y^fi/yv^n^;^M:^ 
y y y y ^/^^^y y y y y y ^y 

^yy-Fv^n^yv^i^ yyy y/ugg/ 
y^/^y yy y h/* 0 yxfyyv^p^/^ 
fi-^f*. y y y y;^/y ^y y y y h/#y y 
^/wy yyyix-h^yn^-y -r— *fi#f*, y y y y 

frfk/2 - 1 Kn^fyxf/i/^^ y u^- h/^^^/i/ 

y yy y i/-h/#yxfi/yv^n^;^M 

f*s ^ ^ ^ y Ml/ 2 ~ t Kn ^yxf;M ^ ^ y 1/^ 

h/^vvvM y y y h/^°y ^f/M^^ y 
h^y n^y^-#a^f*^$r*tf 5: ir*s-e#s 0 

[0 0 12] r*ie>^*yi/*f^^i/a^W*l[^fls 

(b) 09^^ y y y y M$/-<>^y y y y 
i/- y ^y VMk/^isyiv* yy y 

^h/^f^y*i^ y ^ y y ^k/^s^m 

yyy y ^f-i^v^y n^ey ^-*fi^f$: N 

yyy y^i/^y^M^^ y h/zKy y^;uy 

yyy y;ug^/ 

y ^/^y y y y h/^y xfuy^yp^;^.* 
S^f*> y y y y ^st/y 7 >vt y y y h/sKy y 
fvi-y yyyi/-h^yn^ey ^-*fi^f$ N y y y y 
;^/2-t Kn^-i/^f-yuy y y y h/^v^u 
y y y y i/- h/*y^f i/yv^n^e/v^i^ 
ft, y ^y y/wK/ 2-t Kp*^f/w ^y y 
h/-<v^y y y y h/^y ^f/M^^ y 

^S^^T*tt-&ft (b) f±, l£»-T?£fctt2«a±SrJ! 

[0013] ^ yy-^ 0 y ^-(T)^/^ 5 



(5) 



7 

y?u-^ hfyy-<- (GPC ; fetitifeWr h7t Ko 

<tt3, 000-300, 000, £ ^Wf* L< ft 
5, 0 0 0~100, OOOt'M, 5 fr4#;t<£> 

# •) -v-(7)ffiffl*tt x (A) jgf&ftj 1 0 0 a*g|5te: 
*1LT\ m%s 1 0~ 1 0 0 OSSSB, »SL<IJ2 0 
~5 0 0JlSg|5T*fe5 o -CO^-a-, 

ifi^ft-^KSS "9 *s**i#fc 9 , -JJ10 00 

[0 0 14] (C) 13 )VTfsir^)V%^^m^ J -7 

t/t Kn^^r/V^P (y Ti7 y hSi 

-/P/DAy^T^ y l/— KM D-ziz/n/^ 
9 K -O-^^y x y h-vu h!J77Ul/ 

— K ^y?^ y ^ y h — h y / w y k v^< 

x y Y—;\"<-y?* V V V u— h^O^e / fc h'pdrv't 

y y i/- h*fctt*y t Kn^e^y y 

l/— hat, -^o^St, rtKSIs ^VW^^K, fl/7 
<7 /um*g<n ^tfymu i (7)ig»:77 ;i^> yjum$fi 
^•y ji^x/Wkt) ; 7°n/N>- 1 , 2, 3-hy#/U# 

yg£ ( b y 77^/<y^gf) ,7jry-i, 2, 4-bv 

%/utfy^ ^y-gy-i, 2, 3 - h V %/vrty&, 
s<y-&y-i, 3, 4 - h y 77/i^>g£, <<y-\fy- 
1, 3, 5- hy*/^v^(Dby*yw-#Vit^i:, 
2-fc Ro^v^fvUT^ LJ U — 2- fc Kp^^i 
9vM U W K 2-fc Kndrv-7°D fcVWT^ y V 

— K 2-t Kp^^Pf/M^^ywhfw^y 

fc h^Tcte^y t Kp^v-^7 

y ^7 y i/- h«t(7)igffi777w-^>v';u-s^w^y =fa: 



10 
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*y y—,ub U 77 !J i/— hi £tt<»fcroaBt#yi/jiK 

*^W#ttgtt^/^- (c 1) j ^5. ) » *s.fctf 
^:>-^y*y b-^bV y^y y u-htitt<Mt 

<7)lSfil*7U^>-X7L'a^ ;: E-/3i^7 = -7Wt:fe (WT\ 

^^^■y^m^^M^y-^- (c2) j irv^ 
5o ) A*&4UV\ 77;^>v-/i-S-^W#'g-fgt4^-y-v 

- (c 1) Tieit 

[0015] 

CH 2 -0C0CH=CH 2 
CH 2 =CHC0O-CH 2 -C-CH 2 -OCOCH 2 CH2C00H 



CH 2 -DCOCH=CH 2 



[0016] xm^ti^mm^^L, ^tz^^^y^ 

S^W#Wfgtt^y^- (c2) f± N ties: 

[0017] 
lit 2] 

CHg 



CH 



3 



I 

Cfio-0C0C=CHo 



50 



CH 2 =CC00-CH 2 -C-CH 2 -0COCH 2 CH 2 C00H 
CH 2 -0C0C=CH 2 
CH S 

[0018] ■eSSixSWJtSr^ri-sto-CfcU, v^-f 

* LHv ^^tt«H4IE)^ti Sr fc L 5 h t <DX*h 5. 
[0 0 19] pffi2*^^>^;u-S^#'B'tg14^-yv- 

tt > -C * (i 2 ± jg-a- L T ft ffl 1- 5 ' t ft X* 

# So *3SWt*J»t 5 1 /v^yjvm^^tm^ J 

■?-<nmmmt, (b) ^^-#h-iooii 

~3 o oiMst&So zcom&, D/v-$*y;vmt;^ 
^ism^ J roffifflii* 5 a*gB*«fCf±, H*^ 

i"5 0 0 lifUS-gx.?, ir , ^!lx.fi, T/w* y a<fett*« 

[0020] tit, ^scti^Ta, gfJWroam^ti 

^t3ti^v^PI9 , MfB7J7i-^>^S-a^-#'B*fBtt^y 

u-i/^y 3-/^©7;^i/y^i) 3-;w-^7^ y u 
- h^fcttv 5 ^^^ y hS ; # yrt^i/y^-y 3- 



(6) 



3 3 2 9 2 9 
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3 — >v(n i?T 9 y v— vizittt.*? t # ? y hs ; >r 
y-ty>\ t-y^fn-^n^y, ^y^xu^y h 
-A\ v^V^y ;* y h-;l^«3ffi£lJ:©#fl(7/V 
3— ;V(DJrV 3"T^ y i/- hSittt^-y ^y y i/— 

^Kfig, yy ^^yti, xf7y«f(73^j3 
7^ y u— h*fctt^-y 3*y ^y y u— b« ; 

Kn^ri/^y rftV^s^ tfn-Mmt Kn^VTKy-f V7° 
U y- hi^ h y ^.T^ y 

7i- K h y *y ^ y EJ-f ;l/^^yxf^7t^7 
7P>i/;US^W#lTfm^y^-t7)^ffl 0 0S*g|5 

c»u, ii^, o~2 o ofi-teii-efe^ m<D&*gm 
* ^^m-s^^sm^ /-7~t <D&t\ i o o itat 

*iLT, 5 0~ 1 5 OfilgR-CfeSo 

[0021] Mta'p'B^tt^y'v-t LTtt, w 

teRj£$*u3t><DT?ttfc<, 0flx.tf, iifffB (B) y 
7"n7^Fy ; ey7^!Ji/-f, a)-*yy^>v--#y 

iJ-fuy^ b^yy ^7 y U— K 2™T^yn^;U 
tf-^i-oi^/uc: f}< St, 2-y ^7 7 y n^l^f-df 
;y^tt< 2 -T7 y Dxf/^af-v'7 0 D tvur.n< 

Sis 2 -y y n-f;^:3r^7 0 o t°yy^H<SS, *h 

^szLf-vis-yy =i—/u7 ? y v— y , y t^voi^u 
x— W!)l"-K ^ h^f-yyxf yy^y 3 -/M 

^y y i/- k y h^v- h y^i^y y ■*—)\,tv y 

K ^ h^t-yHJif l/y/!J l/- 
k ^ h + y7ntVy^!J3-;V7^yi/-h, yh 
^rv-yn tVy^'U ;uy ^ y u— k / h^v-i^ 
7Pt"yy7 , U3-;u7^!)i/-F 1 y \> u\Z 
yy^!J3-;v^^^!jy-F, 2-t Ko^y-3- 
7i;^y7°nt>7^!Jy-h 1 2-t Kn^y-3 
-7i/^y7nf/M?^!Jy-f^ migp R ptt 
77 2-T^ 'J a^pdryxf;U*|i<S| (8fi&£M- 

5300) mzmfz^kftx-tz, -Kh^m^m^ 

^y ^-ti, 1*M&-C*fctt 2«ftLh£iB£ 

5. ^Wffitt^y^-W^ffl*^, 

^s^w^^rtgft^ y «t t/ftiiw^'g-tgtt* y ^ 
-t«^ftioolig|ii;»LT, as, o~9 ofi* 

[0 0 2 2] (D) £1 
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20 



30 



40 
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10 

^-vh^cohiiib (c) *^^>^s-^##'B'ffitt*y 

t5„ ^.WJ; 5 &7fc*-£P#f#Ji: LT«7 tM 5 ^V- 

teo3t7^*/p»±jW, h y^ny ^/ps^^i-sft^- 
m («Ts rtM?y/-/^ft^i (i 

5„ ) , TIB-ISS (2) T*i$|l5ft^ 

rtv %?^~-)\>?b\i&m (2) j iv^5 

[ 0 0 2 3] 

Mb 3] 



...(1) 



J iV^ 
) 




[0 0 2 4] [— JRS; (1) ^CtDV^T, Xtt^jfeJS^, 
^n/r>Jf;^ s ->7;l, ^itl~4»7^yl/l* 

(flU Rfi^*»l~4(0T/l'^**fcHK*jR6 
~9»7y-;H^t 0 ) mfil~3<7)S^: 
■C*>5, nl±l-3©Ift'fe?)o ] 

[0 0 2 5] 

Ut4] 



/ 



N0N 



\ 



\ 




(2) 



/ 



[0 0 2 6] [— ( 2 ) 



ic6~9ory-;wS^*i- 0 fit, x' , x 2 J3 J; 
X' 1 <D2<a«±^[^H#^7K*Jg J f-*i:?>r.i:{l^V\ ) 
AuE-«S; (1) Kitf-JRS; (2) 2ffl©-Y5^ 

* (i) *5±tnr^ $ y-z-A'SRfti-^ft (2) »4, 
b©is#*asT3Ea; (3) ~ (5) (cffi^-rs^-a-a 

[0 0 2 7] 
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lit 5) 



[0 0 2 8] 
[lb 6] 



- 1 } il 



...(4) 



[0 0 2 9] 
[ft 7] 



...(5) 



-Jft5£ (1) *S,fctJMR5£ (2) K*3^ 

3 



[0 0 3 0] 

t, x, x 1 , x 2 texux* ^^p^ygf tit 

^^/l/S, n-ynt>|, i-7°n 
fcfVU-X, i -y^JUM, s e c -^^JU 

COTU— LTtt, Mill y^/i^K, o - h y 
/u-S, m-h!j;H N p - h y /HPS&aptf 5d 
§5 0 —IRS; (1) M&lvT, AT^^^-CO 

- 4 ^T/^^Sfcitf^it 6 - 9 COT y -yuK^r^ 

[0031] tV^V-^ft:^ (l) fcitfty 
(2) <^Ai*OTSr*i-f:, #wi:*3 
f9Tf*>5o tM;^y^mft (1) t Ltli, 
2, 2' -fcT^ (2-^pd7x^;1/) -4, 4' , 

5, 5' rh7*^ (4 Y^i/i3)V^^V7 ^ 

-1, 2' -tV;^^;K 2, 2' -If* 
(2~^nn7i^) -4, 4 ' , 5, 5' ~rF7 
(4 -7^/ -1, 2' 

- bf>f $ ^V-/K 2 , 2 1 - tf * ( 2 , 

■7^i^/l/) -4, 4' , 5, 5* -7^7** (4-^ 
h*i/%Sl-?$~/U7 -1, 2' - tf-Y 5 ¥V*— 

/K 2, 2' -fcf-x (2, 4-^dp7x^;1/) - 

4, 4' , 5, 5' ~f h7^7 (4-7iy*i/*/l/ 
3eK=./U7 3i^/U) -1, 2' -W^7-/K 2, 

2' -tf* (2, 4, 6-MJ?pd7i^) -4, 
4' , 5, 5' -"rYy^Ts (4 -ol Y$r*/3l)Vl$^)V 
7^^)V) -1, 2' -tV5?V^K 2, 2' -If 
7 (2, 4, 6-M^DD7j:^yl/) -4, 4' , 

5, 5' -T^^r7 (4 -7s. J ^■v'^/UaK^/U^^ 

-1, 2' -fcV^V— /K 2, 2' -fcT* 
(2-^777x^1 _ 4|4 > f 5 B 5'_^|. 5 
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^7 (4 -rr. h^v-*;^AK^;U-7^n;^) -1, 2' ~ 
hMS^:A- /K 2, 2' -hf* (2-y777x' 
)V) -4, 4' , 5, 5' -7^7^-7 (4-7x7^ 
^^yUTK^yu^ji^yw) -1, 2' 
2, 2* -If* (2-^f^7x^/l/) -4, 4' , 
5, 5' -"rhy^x (4-> h^y^;i/#^^7x^. 
;w) -1, 2' -tM^V-/K 2, 2' -hf* (2 
-^^/^ai^W) -4, 4' , 5, 5' ~7h7^7 
(4 -re h^v'*;^^;l/ 1 7^^.;U') -1, 2' - fcf-Y 

10 /K 2, 2' -fcf* (2-^f;U7x^;l/) - 

4, 4' , 5, 5' -7h7^r7 (4 ^v-#/^ 
jf?^;l/7x^;l/) -1, 2' -hM^^y^/K 2, 
2' -tf* (2-^^^rc^;U) -4, 4' , 5, 
5' -xh^^r* (4-^ h^r^/l/^7x^;l/) 
-1, 2' -fcV^V— ;K 2, 2' -tr* (2-^ 
fvl^aL^V) -4, 4' , 5, 5' -rf7^7 (4 
-a: h^ri/^/lx#-;l/7^-;W) -1, 2' -tM;^ 
% /— ;K 2, 2' -If* (2 ~^5-/P-7^^;^) -4, 
4' , 5, 5' "7h7^7 (4-7x7^^;^ 

20 yi-y^^/^) -1, 2' -t^;^7-;K 2, 2 ' - 
If* ( 2 -7x^7 ai^yU) -4, 4' , 5, 5' - 
rF7^7 (4-^ ^^;^;i/7x^) -l, 
2' -fcM^V-/K 2, 2' -tr* (2-77rn.^/^ 
^^—A") -4, 4' , 5, 5' ™7h7 ;3 r7 (4 
h*^#/W£~;K7 i^yU) -1, 2' -fcV5^V— 
;K 2, 2* -bf^ (2~7x^;l/7x^) -4, 
4' , 5, 5' -rF7^7 (4-7aiy ^rv-^^/K^ 
;s^7x^) -i, 2' -bV 5^^;^^lf5: 

30 [ 0 0 3 2] t^;^y^;^f^ (2) it 

Tfi, 2, 2' -bf* (2, 4-^pp7x^) - 
4, 4' , 5, 5' -7l>77x^-l, 2' — tT>f 
5£V— /K 2, 2' -tf* (2, 4, 6-hy^PP 
7xr:/i/) -4, 4' , 5, 5' -X h 77x^- 
1, 2' ~-fcV?^V— >>K 2, 2' -If* (2, 4™ 
^D^7x^;V) -4, 4' , 5, 5' -fYyV^L 
^JU- 1 , 2 ' - tf-f $ P^—fl/, 2 , 2 ' - If * 
(2, 4, 6-MJ7n^7x^l/) -4, 4' , 5, 
5' -7^7x^-1, 2' -tV;^/-/K 

40 2, 2* -fcf* (2, 4-^^777x^1/) -4, 

4' , 5, 5' -7^7x^-1, 2' ~ 5 ^ 
/K 2, 2' -tf* (2, 4, 6~MJ7777x 
-4, 4' , 5, 5' -71^77x^-1, 
2 5 - bf 5 ^V— ;K 2 , 2 ' -If* ( 2 , 4-^7 
f^7x^;^) -4, 4' , 5, 5' "ft>77x^U 
-1, 2' -t^5^/-;K 2, 2' -If* (2, 
4, 6 - h y 7 f/1/7 :n:=./U) -4, 4' , 5, 5' - 
7^77x^-1, 2' - 5 ^y^;i/, 2, 2' 
-If* (2, 4-> ? xf;l/7x^) -4, 4' , 5, 

50 5 ' -rh77x^;i/-l, 2' ~tM;f/-/K 
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2, 2' -tf.X (2, 4, 6 ~ h U xf;i/7x^;^) - 

4, 4' , 5, 5' -7^77x^-1, 2' -tTV 
^V-/K 2, 2' -If* (2, 4 - 5^7j^/V7x 

-4, 4' , 5, 5 ' -v* h 77x;x )V— 1 , 
2* ~tV;^y^;K 2, 2' -If* (2, 4, 6- 
Mj7x^7x^) -4, 4* , 5, 5' -r h7 

7x^- 1, 2' — bf-r 5 vy-^m^mf^^ti> 

[0033] ^n^c^9^ s tv^y'- fr%t4k&%} 

(1) fc LTfi, Wfc:, 2, 2' -If* (2~^n;U7 10 
-4, 4' , 5, 5' -x F7^7 (4-^)> 
^^/i^^/i^x^/u) -l, 2' - tf>f $ ^V— /u 
*5<tO ? 2 I 2' -If* (2-7^^7x^1 -4, 
4' , 5, 5' ™7b7^^ (4 -3i h^v-*yU^^yl/ 
7x~,i7) -l, 2' »tV5^WW4L<, * 
fcfcV 5^:/— /WSWb^tt (2) i:LT« N «pfc, 2, 
2' -If;* (2, 4-^^0 07x^/1/) -4, 4* , 

5, 5' -rf77x^~l, 2' - tV 5 ^V- 
/K 2, 2' -If* (2, 4-^D^7x^/I/) - 

4, 4* , 5, 5' -7^7x^-1, 2' — tf 20 

S^A-vK 2, 2' -tf* (2, 4, 

7xx;t^) -4, 4' , 5, 5' -7^77x^/1/- 

1, 2' -tV^^/^*5ctt;2 ) 2' -If* (2, 

4, 6-^70^7x^/1/) -4, 4' , 5, 5' - 

7^77x^-1, 2' -bM ^y^jjWSL 

[0034] 5 tr^-frmK&m (i) fc^t;^ 
s^AvwRffc^* (2) *a> JSffllK»-t-5JS*tt^« 

iSS < > K*t*#B8*r»"t?W{t;Si£* s ± C 5 r t as* v >fc 

^ttwwtK^stt, ^?-7^i, km^yyy 

-etsto-cfcSo ^im-tei^x, ^;^7-^i 
{b^ft (1) *5«tvif>r s^-^fc-a* (2) fa, 

(2) t^ffl-t-5^i:*S"CtS„ 

[0035] WfB^^yV^^^Wi-^fb^fe 
fciWfi03t7^*/U|8^J<7>*^Ji: LTfa, 2-t 
KnJrv'- 2-^ fvu- 1 -7x^7°n/N°y- i 
>\ 1 - (4 ->f 77°n t>7x^;U) -2-fcKndf- 
2 -y ^/l^n/^- 1 -^-V, 4- (2-tKn 
^-v-rchaf-^) ^7^-;u- (2~t Kn^fi/-2-7°o 
tf/U) ^h>\ 1 -t Fo^yy? V^3ri//U7 
frh>s 2, 2-^^ l^y-2-7x^7t h7x 
/>\ 2-y^-;U- (4-^/^7x^/1/) -2- 50 
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^71/7^- y J - 1 -/nxy- 1 2— ^Vvvu 
- 2 -v^ fvWT X J - 1 - (4-Wt!i;7x^ 
)V) -JZ^-l-^-y, ^7/7x77, 2, 4-v^ 
^^^-^rf-^ h>\ 3, 3~^f/k~4-n^7 
^7/7x7 7, 4-7^K^yX7/l^7t K, 4 -7 
v> K7ir F7x7 >\ 4 -7^ K^71f>71? F7x7 
7i/KtVy, 4-^7/^/7x^7;^ 4- 
^77-4' ^^^7x^7;^ 4-^77' 
-3-7 ^7^7x^7;7, if* (2, 

h^r^yy^/u) -2, 4, 4-hy^f/^yf;i/ 

y^f/Ux-f/K N-7x^;^t7^!i K7, 1>U 
7xx;i/t°y y r>A/<—y p h^Sr^tf 5c ta?T* 

[0 0 3 6] ftfffBb y ^SSr^5<t-& 

bTfi, i, 3, 5- by* (fy^PD 

7^/1/) - s - hVTz/y, 1, 3 -If* (by /hp 
7f/^) -5- (2' -7pp7x^) - s- M)7 
v>>\ 1, 3 -If* (M^nn^f^) -5- (4' 
-ynP7x^/W) ~s-Hi7^7, 1, 3 -If* 
(M^PP7f/l/) - 5~ (2' -7^77x^ 

;u) - s - h y 7 £/>\ i , 3 - tf * (MJ^npyf 

;U) - 5 - (4 ' F^y7xx^) - s- HJ7^ 

yfPSr^ff 6r fc#-C#5 0 rtufeo h y ^y 

^^-rs^feitt, w^/cft2iwii^iT« 

7i^n^7-l-t7, 2-^^/U- (4-7^ 
/U^^7x^;u) - 2 -^;U7t y -7 - 1 -7°n/Ny- 
l-;t>\ 2 2 -^^ f;i/7 5 / - 1 - 

(4-W7t!i;7x^) 791/- 1 

y/M3^^ssr^5{b^ftf±, i«*a-c, fe5v^ 

[0 0 3 7 ] *»W»d*5V^W:. ^SI^JSCT, WIB^ 

*f*f?'Ji:LTfa s 4, 4' -bf^ (^f/U7$y) 
7/7x7 7, 4, 4' -t°7 (v>xf;U7;7) 
y*7x/>\ 4~7 ) x^7;/7i?l>7x77, 4- 
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;U7?7^y/x- K 2 -cn^vl^^f^vu- l , 4 - 
^f/UTiy^/x-h, 2, 5-fcf* (4' -v 1 
^)VT X J^y^f)V) y? v^y- / y s 7-*J^*f- 
/^T^y-3- (4 ~^^ixT $ y ^>-/>f/U) ^ ^ 
U>\ 4- (i/xf/U7 5y) *;V3^Sr^tf 5 ^ £ 
^T#5 0 Waa«ftffiii»Joa#«i: LTtt, 2-y^ 

^7° f-^yyv $ y^/K 2 - y yi^y 0 F^y/fr 

/K 2 -y/W? 7" h^^y^^f-/— /K 2, 5- 
^^^F-l, 3, 4-f7^7y-;K 2 - y ;U 

*7 p h-4, e-^f/^^t^^y i-7xx 
/u- 5 -y /Wj:? 0 h- lH-r h9 N A-/K 3-y/w# 

7 P h-4-y^-4H- 1, 2, 4- H7y-/^ 

l^ft** ■ EflStefltt, 3t««jlfiJ*5J:t;/*fc«:3t*«»J 
t L L 5 § * i«*5 J; Xf/ * * 
^+5il5$H^b^T*fc!9, ^AfW'JiLT^ 4- 
7v ? K^y^7^ft Ki^KU tfx^TVi"^ — /I'tojg 

y*»Jlt£0»fr«K 4~7yyD^/^7xx;^yt 

^^/uai^^^^wia^frfcsv^iftm^ft:^ i, 4 

-*°y7^^xy l, 2™^°y ^^^m^Sr^fa 

35fi8 • *tfl£SJ<£>5^ 4, 4' -if* (^f;^7; 
y) ^yy^x/y 4, 4' -If* (>^xf^7; 

y) -<yy7a:/y 2 -y^*;/ h^y/f-7y^ 

[0038] **wfci3v^"c»4, itm&rmmk it, 
tvi^y-;u^i (i) *3<to5tr>f $-$^/-/v5R 

ffc^* (2) <08¥^fb«fitb5 ll£Jl±t, ^^/7x 

#J:&J;t>^TyWi^^ 1 

BMEWfcif* LV^I^#^^mfM>Jt Ltd 2, 
2* -if* (2-ynn7x^;t/) -4, 4* , 5, 
5' -7F7^ (4 h^^fij^^/uy^^-ju) 
tM;^y^/4, 4' -if* (i^^/wr^y) 
yyyx/y 2, 2' -tr* (2-^nn7xx;i/) 

-4, 4' , 5, 5' —rh7** (4-^h^r^^;W 
^xvU^^^/W) t^5^y^;l//4, 4' -If* (v? 
xf;l/7?y) ^y/7xyy/2-^^-2-^ 

yf^7?/-i~ (4-wt!i7 7x^) 

y-l-^-^, 2, 2' -tf* (2-^n7x^/l/) 
-4, 4' , 5, 5' -y-hy^-y {A-^y^i/iuv 
^-;I/7xx;U) tV ;^y-;l//4 ( 4' — If* (v> 

^jvt% y) ^yy7xyy/i -t Kp^^p 

^^•y;U7x^;l/^hy, 2, 2' -If* (2~^pp 
-4, 4' , 5, 5' -fF7^ (4-:x 
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tf-f 5 ^y^/i//4, 4 ' 
-bf* (^f/i/7;/) ^/7xyy/l-tKn 

*yy$ p^^y;i/7x^ h >-/ 2 -y yu^y° 

y/f7y-/K 2, 2' -If* (2, 4-^^PP7 
oi^/W) -4, 4' , 5, 5' -rF77x^tV; 
^V— ;U/4, 4' -tf* (^xf;i/75/) ^y/7 
^y>\ 2, 2' -tf* (2, 4-^0^71^1/) 
-4, 4 ' , 5, 5' -7- hy 7xr:;l/tW 5 
/4, 4' -tf* (i/xf;l/7;y) ^y/7xyy/ 
10 2 -^y 2 - f /l/7 $ ; - 1 - (4-^/uy 

tiJy7x^v) 1 2, 2' -if* 

(2, 4-v ; 7n^7xx;l/) -4, 4' , 5, 5' - 
7h77x^ty^7^/4 ) 4' -tf* (v^ 

f/^7; y) ^yy7x/y/i -t Ko^yy^n^ 

^y;l/7xx;l//r h >\ *5±tf2, 2' -If* (2, 
4, 6-HJ^pp7x^) -4, 4' , 5, 5* - 
r F7 7xx;i/t^ 5 yv— /k/4, 4' -tr* (v>y 
^vwr^y) -<yy7xyy/i-h Fp^y^p^ 

^y;^7x^;^ h >-/2 -y F^yyf7y- 

[0039] *«0^^^v>r, yfe^fc^rrs 

0fi*%etTt?*5-i:*Sff*L<, Sfcfci*^** 
(1) *5±utifxf $^y-^fb^fe (2) <z>£tn o 

30 H0. 0 1-2 0 01M ^WKKfl50-l 
8 0fl*SlJ-C*)5o *»WtS3^5*S-&Hl*&SiJ^W- 

- 1 0 OMrglU-^LT, fflff, 0. 0 1-2 0 0S* 
3k Sf*L<ttl-l 2 0a*35> »W«L<ttl- 

»j^o. 0 1 a*aj*}(t-ef4, ^it^Mtf^i^sfft 

[0040] MM 

5 0 i 5 ^^An^Ji LTfi, 0i]x.tt\ ^y*. T;w 

y % y 3— /i^y t/u^/u^— r^S, /Ky (7pp7^ 
wy y h) mm^W^it^m ; y^typ 

50 ffl*o#B?£tt#J ; t^;y h y y b ^> \£~>v 
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h y u; Y^ri/i/yl/, tr^yUbU^ (2 -y b^ri/x h 
5ri/) i/7 N— (2-75 y^fvl/) -3-75; 

^yu) - 3-75;^ntVi/b!J y h^v-v^^, 3- 
T ^ yy°ti\?/uh ] ) ^h^yyyy, 

7°p tVW h y y h^-v-i/^V, 3 ~^y K^r^/7°n t° 
/l/^f/Vv^^ h^rv/v-^^ N 2- (3, 4 -:nxK*S^> 

tf-jv*?} h^^>7y, 3 - y p n y°n tvu 
M)^h*^7^ 3 ™y yy y n^-^p f> h V 10 
^ h^rv'v'vy, 3 h^n tVW h y y h*i/ 

is 7 ymco^m&mm ; 2, (4-y5vU 
- 6 - t --f^tvy a. y — N 2, 6~-i/~t-y^ 
^7 3i/-^*<7)K{k;j5jtj(pj ; 2- (3-t-^/i/- 
5-^f;^-2-e Ko :3 ry'7x^;l/) -5-ypp^ 
>-y h y 7;l/^^ry'^yy7xy >ig4g<7)^ 

[0 0 4 1 ] MM 

*^P^^*5-^^^^ffl^*flltt*l^tt, iE 20 

(A) (B) (C) j£#*3«fctf (D) 

ifcsttifti LTiis^rtSo mmmmtLxte, 

(A) (B) (C) fig^*5j:V (D) fiH4> 

SiSitTs iSS^ffJSttSr^Ti-Sto-efcSKij, fig 

y^y xt- tvk i>^^uysfy^ — 

^/l^—TVK h l/y^y x — /wey y *f-)V?L 

y y ji^-l/^^y ^—/U^r / ^^-/U^—yjU, 
7°n ^l/y^y ^f;l/x-r;^ 7°Dt°l/y 

y y x— y ^^-)v^—y)V, i/y°ti t°uysf}) x — 
^y^f^x-r/K i?zfn t°yy?y n^/^yx 
^vloi— fvK i/y°a t°Uy^V xt— /l/^-y - n -y°xn 
t°jU^ — y;U s i/y°u t°vyjfy x — yl/^ey - n -Zff- 40 
/Ucn— tvK h y 7°p b 0 V-y^y XT— y ^/l^xi— 

7VK h !J / n tW^y n^/i/^yxf/i/x-T;^ 

S ; rcfl/^y y x— /wey y 5v^x:— 7vW7irx— 
h N m^-u^^y x — yi^ey :x^vioi— yvvT-fe-r*- 
h N t°l/y^!) x— /i^y y ^yi/x:— r;u7irf- 
K y°v t°uysf y x — /U^ey xl^/u^— y-ivy^y-— - 
h^fco (3#y) 7;i/^uy^!) 7M;i/x- 

r^7tf- Ml ; v^xi^l^yy xr— yl/i/y ^y^— 
7VK x— ;uy ^/Uzh^/Iol — tvK v> 50 
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:x^l/>y y x— /l^x^vUxc- tvW s r FD7 

— 2-^:/yy>\ 

2-b: Kp^tv-- 2 -y f-;i/y°n t^^ggy^/^, 2- 
t Fn^r>'-2-yf;l'7 P Pt 0 tyixf;K 3-^h 
^r^P c^yB^fvK 3 -y h^fv'^P c°^^g|x: 
f"/!/, 3-xF^y7°nh: 0 tyi;f;K 

7°P t°^>-gfxi^;l/ N x: h^^SlFBS^^K t Ko*^ 

HsjkxfvK 2-t Fp^y-3-yf^7^yiyf 
^> 3 -y 3 -y h^-v^^^/i/Tirx— h s 3- 
y^-;u-3-y R^7Wnc^-f, SW^^ 
SRn-^f;K ffiin-7 P nt°/K BtB^-f y7°n 

ISin-7 P oh°;K V^p tVW, ||n- 

^n-^PtVK 7irMti^f/K 7tFftixf 

jv^y s ^^yyym(o^mmt7mm ; N-y 

py N, N-^f;W;l/^7 5 H\ N, N-v* 

y^;i/TirhT5 K*0*/u#y|l7 5 KS«S:*»f5 

^^v^/^x^^/l/x:— x/l/, S/^^r i/yUx:— x/K 
Tir hx-/^Tir -fy^p^ N ^7°nySi ^y°y 

^Bt, i-t^?/-/K i - yfy^K ^<yi//uT 
^^1/^, KS$y°P 3if-u^^y x-;^y 

mm, mm^m^ mmm^m^h, ^y 

ysfy xt— )\,*cj y y-jUT±y— y 0 ut°y 

yjfy x— ;y=ey y f;l/x- T^7tr- ^DtV 
>-^y x— y^y xi^^xi— y;UT±y— i>x^^W 

y ^ y f;i/x-f ;k i/^n^^i^yy N 2 

~^y°^y^, 3-^7°^yy 2-t Fp^y7°pt° 

a-*— K 3-y F^y7 0 pt o tyixf;K 3-^h 

^y7°nt: 0 tyi;f/K s-xF^-^nftyix 
f"^, Stln-7Y/K S^y7Y;K S«n-7; 
yu, S^V7 5;K ^°p t°^ygtn fi§g$xi 

^tt, (b) /^y^-^y^-i o ofi*ffi^*TL 

100- 1 0 0 0 011^ ^L<tt50 
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0-5 0 0 0 fii^T&So 

[0042] ijy~y ^ iv^nW^m 
«S:3#fiEi-5. ^©ilt7t h-v*7 £t>L 

£«±KEB$ftfc#5-:7>f ^SrftS. #7-7 

Mj&-t z ^ tteffl $ ^ 5 mm mm t l t a , 01 x. 20 
5^5 -fy 

Ji^coBlffi lt, 0. l~10 M m, SIL< 30 

HO. 2~5. 0 /x m, iRMJl&S L< tiO. 2-3. 0 

1 9 0-4 5 0 nmroffiffl|Cfe5**fij6^»*LV> 0 jSifc 
tMftOBBW^-M?— KL<lil~1 0 0 0m 

J /cm 2 TfcSo £fc, miT;uxymm$tLx 
M*.fj, h y *i$fb-y- h y ^a, /Kit 

K, 3 y 1, 8^^7ft"y^D- [5. 4. 40 

o] -7 - fyf-fy^ l, s-^Xiftr^n- 
[4. 3. o] -5-/*^*©*iS»*s»4u\ w 

jfe, 7 (S«) ^K/w (JRIS9) Sftfe 
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[0 0 4 3] 

ttt£l&$4btt, (a) (b) /^>^-#y-v 
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